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Electromagnetic Valve 
Background of the Invention 

German patent publication 201 04 770 discloses an 
electromagnetic valve having a coil in which an iron core is 
mounted. An armature plate is arranged on the iron core and 
carries a sealing nub. The iron core includes an axial bore 
which is closed by the sealing nub when there is a current flow 
in the coil. The axial bore in the iron core negatively 
influences the magnetic flux in the iron core. The force, 
which is available for pulling the armature plate, is thereby 
reduced. In order to be able to generate a sufficiently large 
force, a larger coil must be used. In this way, the entire 
structural size of the arrangement is increased. 
Summary of the Invention 

It is an object of the invention to provide an 
electromagnetic valve of the kind described above which can be 
manufactured with few parts and has a small structural size. 

The electromagnetic valve of the invention includes: an 
iron core; a coil defining a longitudinal axis and being 
tightly connected to the iron core; an armature plate movably 
moxmted for movement relative to the iron core in the direction 
of the longitudinal axis; the armature plate having a side 
facing toward the coil and having a peripheral region on the 
side; a first flow channel opening at the peripheral region; a 
second flow channel opening at the armature plate; and, the 
armature plate being movable between a first position whereat 
the first and second channels communicate with each other and, 
when there is a current flow in the coil, a second position 
whereat the first and second flow channels are fluidly 



separated from each other. 

The flow channel opens at the peripheral region of the 
armature plate and hinders the electromagnetic flux only 
slightly. The coil and the iron core can be configured small 
while, at the same time, generating adequate forces on the 
armature plate. The armature plate is the only movable part so 
that only low forces are needed. 

An advantageous configuration results when a second flow 
channel opens at the side of the armature plate facing away 
from the coil with this flow channel being provided for 
connecting to the first flow channel. The first flow channel 
is especially closed directly by the armature plate when there 
is current flow. Additional sealing elements thereby become 
unnecessary. A magnetically advantageous configuration results 
when the first and the second flow channels can be connected 
via an annular gap configured at the periphery of the armature 
plate. The armature plate can be configured as a massive plate 
because no breakthrough for throughflows are necessary- At the 
same time, a tilting of the armature plate at the outer 
periphery is avoided because of the provided distance. 

A simple manufacture of the valve can be achieved when the 
coil and the iron core are injection molded in a common 
housing. Additional fixing means are therefore not necessary. 
In order to achieve a good sealing with the armature plate, the 
valve of the invention provides that the housing defines a 
contact surface for the armature plate with respect to which 
the iron core is set back. This contact surface is in the 
region of the opening of the first flow channel. The housing 
comprises especially plastic and so forms a sealing surface for 
the armature plate . 



The valve includes a yoke in order to generate a favorable 
magnetic flux and therefore large forces for a small structural 
configuration. The yoke can especially be configured as one 
piece with the iron core. Advantageously, the yoke is 
completely injection molded in the housing with the iron core 
and the coil. The first flow channel is configured in the 
housing. The yoke includes a cutout at the region of the 
opening of the flow channel so that the flow channel is 
completely surrounded by the plastic forming the housing. It 
is practical to also set back the yoke with respect to the 
contact surface in order to not affect the sealing between the 
yoke and the housing. 

In order to obtain a sufficient flow cross section, 
several first flow channels are provided which are fluidly 
connected to each other via an annular channel on the housing 
periphery. The first flow channels are especially arranged 
symmetrically about the longitudinal axis of the coil. To 
generate a reset force, the armature plate is spring biased in 
the direction away from the coil. An advantageous 
configuration results when the armature plate is guided by the 
spring. The axial movability of the armature plate is limited 
by a stop which is especially configured on a housing cover. 
Brief Description of the Drawings 

The invention will now be described with reference to the 
drawings wherein: 

FIG. 1 is a longitudinal section view through an 
electromagnetic valve according to an embodiment of the 
invention; 

FIG. 2 is a section view taken along line II-II of FIG. 1; 
FIG. 3 is a longitudinal section view through an 



electromagnetic valve according to another embodiment of the 
invention; and, 

FIG. 4 is a section view taken along line IV-IV of FIG. 3. 
Description of the Preferred Embodiments of the Invention 

The electromagnetic valve 1 shown in FIG. 1 has a coil 2 
in which an iron core 3 is arranged. The iron core is 
configured as one piece with a yoke 4 surrounding the coil 2 at 
its outer periphery. The coil 2 and the yoke 4 with the iron 
core 3 are arranged in a housing 6. The components are 
injection molded in the plastic which forms the housing 6. The 
yoke 4 is configured to have a pot-like shape and the base 3 5 
of the yoke 4 is connected to the iron core 3. At the end of 
the yoke 4 facing away from the base 35, an armature plate 5 is 
movably journalled in the direction of the longitudinal axis 22 
of the coil 2. 

The housing 6 is closed by a housing cover 7 at the end 
facing away from the base 3 5 of the yoke 4. A center stop 14 
is arranged on the housing cover 7 and limits the movement of 
the armature plate 5 in the direction of the longitudinal 
axis 22 of the coil. 

The armature plate 5 is configured to have the shape of a 
circular disc and is journalled in the housing 6 concentrically 
to the coil longitudinal axis 22 by a spring 13. An annular 
gap 11 is formed between the housing 6 and the armature plate 5 
at the periphery of the armature plate. At the end facing 
toward the ainmature plate 5, the housing 6 defines a contact 
surface 20. A first flow channel 8 opens in the region 32 of 
the armature plate 5 at the contact surface 20 and this flow 
channel 8, for example, defines a supply or feed. The first 
flow channel 8 is configured in the housing 6. In the region 



of the first flow channel 8, the yoke 4 has a cutout 19 so that 
the first flow channel 8 is completely surrounded by the 
plastic forming the housing 6. It is practical to have several 
first flow channels 8 arranged symmetrically with respect to 
the longitudinal axis 22 of the coil. These flow channels 8 
are fluidly connected to each other by an annular slot 12 
formed on the housing periphery. At its outer periphery, the 
annular slot 12 is closed by a ring or cover (not shown) . The 
cover can be fixed in a slot 15 configured to extend 
peripherally on the housing 6. 

The iron core 3 and the iron yoke 4 can extend up to the 
contact surface 20. However, it is practical that the iron 
core and the iron yoke are set back slightly relative to the 
contact surface 20. In this way, it is ensured that the end 33 
of the armature plate 5, which faces toward the coil 2, lies 
seal tight against the housing 6 when current flows in the 
coil 2. The contact surface 20, which is configured on the 
housing 6, thereby defines a sealing surface. 

The armature plate 5 is disposed centrally on a spider 
flexure spring 13 on the side 34 facing away from the coil 2. 
The spider flexure spring 13 is shown in FIG. 2. The spider 
flexure spring 13 includes a peripherally-extending edge 16 
which is fixed on the housing 6. The edge 16 is connected to a 
central attachment section 18 via three rotationally 
symmetrically arranged arms 17 . The armature plate 5 is fixed 
on the central attachment section 18 . The arms 13 extend from 
the edge 16 spirally to the attachment section 18. The spider 
flexure spring 13 centers and guides the armature plate 5 and 
applies a reset force to the armature plate 5 in the direction 
toward the housing cover 7. The spider flexure spring 13 has 



breakthroughs 3 6 between the arms 17. 

The valve 1 functions to fluidly connect one or several 
first flow channels 8 to a second flow channel 9 which is shown 
in the embodiment of FIG. 1 as the discharge. The second flow 
channel 9 opens on the side 34 of the armature plate 5 facing 
away from the coil 2 and communicates with the housing outer 
side via breakthroughs 10 in the housing cover 7 . With the 
current flow shut off, the iron core 3 and the yoke 4 generate 
no force on the armature plate 5 so that the armature plate 5 
is pressed against the stop 14 by the spider flexure spring 13 
and the flow channel 8 is fluidly connected to the second flow 
channel 9 via the annular gap 11. With the current flow in the 
coil 7 switched on, the coil 2 generates a magnetic field in 
the iron core 3 and the yoke 4 via which the magnetic armature 
plate 5 is pulled. The armature plate 5 then lies against the 
contact surface 20 on the housing 6 and closes the first flow 
channel 8 fluid tight. 

Another embodiment of an electromagnetic valve 21 is shown 
in FIG. 3. The same reference numerals as in FIG. 1 are used 
for the same components. The armature plate 5 is biased 
relative to the housing 6 via a helical pressure spring 23 
which is supported on the armature plate 5 at one end and is 
supported on the housing 6 on the other end. The helical 
pressure spring 23 is journalled between the iron core 3 and 
the yoke 4. The helical pressure spring 23 resiliently biases 
the armature plate 5 in the axial direction to the coil 
longitudinal axis 22. In addition, measures can also be taken 
which prevent a radial position change of the armature plate. 
At the end 34 lying opposite to the coil 3, the movability of 
the armature plate 5 is limited by a stop 24 which is 



configured on a housing cover 25. The housing cover 25 is 
connected to the housing 6 at the contact surface 20. The 
housing cover 25 includes a central opening 31 as well as 
breakthroughs 3 0 which are arranged on the peripheral region of 
the housing cover 2 5 and connect the second flow channel 29 to 
the outer side of the valve 21. The second flow channel 29 
opens in the housing 6 at the armature plate 5 . 

As shown in FIG. 4, three first flow channels (26, 27, 28) 
are provided and are symmetrically arranged about the coil 
longitudinal axis 22 and are spaced one from the other at an 
angular spacing of 120^. The yoke 4 includes cutouts 19 in the 
region of the first flow channels (26, 21, 28). The first flow 
channels (26, 27, 28) are completely configured in the 
housing 6 . 

With the current in the coil 2 switched off, the armature 
plate 5 is in the position shown in FIG. 3. The first flow 
channels (26, 27, 28) are fluidly connected via the annular 
gap 11 to the second flow channel 29. The helical pressure 
spring 23 presses the armature plate 5 against the stop 24. If 
a current flows in the coil 2, then a magnetic field is 
generated in the iron core 3 and the yoke 4 via which the 
magnetic armature plate 5 is pulled against the housing 6. The 
armature plate 5 is pressed against the contact surface 20 on 
the housing 6 against the force of the helical pressure 
spring 23. The iron core 3 and the yoke 4 are slightly set 
back relative to the contact surface 20 so that a good sealing 
of the first flow channels (26, 27, 28) can be achieved. The 
stop 24 can also be configured as a peripherally-extending edge 
which seals the central opening 31 with respect to the second 
flow channel 29 with the armature plate 5. The central 



opening 31 is then only connected to the second flow channel 29 
when the first flow channels (26, 27, 28) are closed. The 
stop 24 can, however, also be configured of several individual 
rises so that, in each position of the armature plate 5, the 
second flow channel 2 9 is connected to the central opening 31. 

It is understood that the foregoing description is that of 
the preferred embodiments of the invention and that various 
changes and modifications may be made thereto without departing 
from the spirit and scope of the invention as defined in the 
appended claims . 
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